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Dear colleagues,

The APHRS Summit was held in Singapore from 
1-2 April 2016. The Summit had multiple objectives; 
among others, the chief objective was for the APHRS 
executive and main board members to meet and 
discuss plans for the immediate year and review 
possible 3-5 year special projects which the APHRS will 
undertake. The chief objective was a great success. 
Almost every member country was represented, 
including representatives from Singapore, China, Korea, 
Taiwan, Japan, Australia, New Zealand, Hong Kong, 
Thailand, Indonesia, India, Philippines and Vietnam. 
Myanmar’s representative was also present as an 
observer. There were 15 subcommittee chairpersons or 
their deputies present and all presented reports on the 

activities of their subcommittees. Most importantly, 
each subcommittee, together with the rest of the 
board, decided on the primary key performance index 
to be achieved by the next APHRS summit. Other 
secondary performance indicators were also discussed. 
Significantly, it  was announced that the Atrial 
Fibrillation (“AF”) Registry (done in conjunction with 
the Europe AF Registry)  led by Tse HF from Hong Kong 
will officially commence soon as the funding and the 
Institutional Review Board’s approval have finally been 
obtained. There was also discussion on the formation 
of an AF Ablation Registry to be led by Kim YH and the 
formation of a Device Registry together with help from 
the industries.  With all these registries, we will be able 
to obtain data from the Asia Pacific region in future. 
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There was also overwhelming enthusiasm 
for the upcoming first public education campaign 
by APHRS which will be held in July 2016. We are 
partnering with the Heart Rhythm Society and 
using their materials and translating to the local 
language of each country to help educate the 
public on AF – in particular, how to detect it and 
prevent stroke, the most devastating complication 
of AF. Almost every major city and country in the 
Asia Pacific region, stretching from New Delhi in 
India all the way to Seoul, Korea, will launch an 
AF awareness campaign in July 2016. The Public 
Campaign chairperson, Tachapong, together 
with myself, will help to coordinate this public 
education awareness for AF.  With this initiative, 
we hope to reach out to the community and 
educate them about AF. 

At the same time during the Summit, the 
device companies, pharmaceutical companies 

and the executive board members had fruitful 
discussions on how we can assist one another 
with furthering the education and development of 
arrhythmia management in the Asia Pacific region. 

Together with the board meeting, there was 
also a full day Arrhythmia Symposium delivered 
by the APHRS board members reviewing the latest 
key topics in electrophysiology and device therapy. 
Topics such as AF ablation, SVT ablation, atrial 
fibrillation management, and device therapies 
were covered. The meeting was well attended by 
the local cardiological community in Singapore, 
as well as arrhythmia doctors and specialists from 
the Southeast Asia region. 

The next APHRS Summit will be held from 7-8 
April 2017 in Shanghai, China.

Moving forward, I hope to see all of you at 
our upcoming main event – the Annual Scientific 
Session at Seoul, Korea from 12-15 October 2016.
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A view of Board Meeting, (left to right) Drs. Dejia Huang, Nui-Nam Pak, 
Congxin Huang, Tachapong Ngarmukos
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McGavigan, Giselle Gervacio
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Weight Reduction for Reducing the Risk of 
Atrial Fibrillation and Strokes

Eiichi Watanabe, M.D.
Department of Cardiology

Fujita Health University School of Medicine

1. Introduction
Atrial fibrillation (AF) is the most common and 

sustained arrhythmia, and is highly complicated 
with strokes. Obesity is an escalating pandemic in 
Asian countries, and is one of the more commonly 
studied risk factors for AF. Hypertension, diabetes 
mellitus, dyslipidemia, and sleep apnea represent 
c l in ical  correlates between obesity  and AF. 
Furthermore, ventricular diastolic dysfunction and 
epicardial adipose tissue seem to be implicated in 
atrial electrical and structural remodeling. On the 
other hand, the direct relationship between obesity 
and ischemic strokes has also been observed in 
previous reports. Recent studies showed that weight 
reduction, in the context of a comprehensive risk 
factor modification plan, reduced the AF burden 
and improved sleep apnea and arrhythmogenic 
substrates.  The present  art ic le  reviews the 
associations between obesity, AF, and strokes, and 
provides evidence of the effect of weight reduction 
on the AF burden.

2. Epidemiology of Obesity and 
Atrial Fibrillation

Obesity is a worldwide health problem with 
epidemic proportions. The prevalence of being 
overweight (body mass index [BMI] >25 kg/m2) 
and obesity (BMI >30 kg/m2) are highest in the 
Americas World Health Organization (WHO) Region 
(62% overweight for both sexes, and 26% for 
obesity) and lowest in the South East Asia WHO 
Region (14% overweight for both sexes and 3% for 
obesity).1 Studies reported from Western countries 
consistently show a substantial link between obesity 
and an AF risk.2-4 It has also been shown that obesity 
is independently associated with AF,5 and the BMI 
is incorporated in the prediction model for new-
onset AF.6 In recent years, however, Asian countries 
have had high rates of being overweight and obesity 
along with the high rates of economic growth.7 A 
prospective, community-based, observational cohort 
study in Japan has shown a significant relationship 
between an increased BMI and new-onset AF 
with an adjusted hazard ratio of 1.64.8 In addition, 
they showed that a low high-density lipoprotein 

cholesterol (HDL) level is associated with new-onset 
AF.

3. Mechanisms Underlying the 
Association between Obesity 
and AF

Several experimental studies have shown the 
mechanistic link between obesity and the initiation of 
AF. In a sheep model fed a calorie-dense diet, obesity 
was associated with left atrial (LA) enlargement and 
fibrosis, inflammatory cells, and lipid infiltration, 
as well as changes in the atrial electrophysiological 
properties, resulting in an increased propensity 
for AF.9 A similar obese sheep model showed an 
epicardial fat infiltration at the posterior wall of the 
LA, in addition to structural and electrophysiological 
remodeling in both atria.10 Epicardial fat is known to 
be a source of inflammatory cytokine and reactive 
oxygen species, which may have an effect on the 
adjacent atrial myocardium that may facilitate 
electrical and structural remodeling.11 

An increase in the body size directly affects 
the cardiac structure and function. Left ventricular 
(LV) dilation and an increased LV mass are frequently 
observed in obese or overweight individuals. This is 
probably because of an increase in both the preload 
and afterload due to a hyperdynamic circulation, 
chronic volume overload, and increase in the 
peripheral resistance.12 In a recent clinical study, 
Munger et al.13 examined the LA and pulmonary vein 
(PV) electrophysiological and hemodynamic features 
in obese patients with AF undergoing catheter 
ablation. They reported an increased LA pressure 
and volume, and shortened effective refractory 
period in the LA and PVs, which are consistent with 
the observations shown in animal experiments. 
Another study showed that obese individuals had 
an increased pericardial fat volume, which is related 
to the presence, severity, and recurrence of AF after 
catheter ablation.14

4. Association between Obesity 
and the Risk of Strokes

It is well known for neurologist (but not for 



electrophysiologist) that obesity carries an increased 
risk of ischemic strokes in adults. The risk of ischemic 
strokes increases almost linearly starting at a BMI 
of ≈20, and those with a BMI of >30 kg/m2 have 
approximately a 70% increased risk of an ischemic 
stroke compared with patients with a BMI <25 kg/
m2.15,16 A recent report has shown that obesity is a 
risk factor even for young onset ischemic strokes 
(<50 years of age) and suggests that this association 
may be mediated through hypertension and diabetes 
mellitus.17 Few clinical trials have appeared to test 
whether an aggressive risk factor management, 
especially weight loss, would reduce strokes in obese 
subjects.

5. Exercise Training, Physical Ac-
tivity, and the Risk of AF: Ob-
servational Studies

Regular exercise is beneficial for improving 
cardiovascular risk factors. Previous observational 
studies have shown that increased physical activity 
is associated with a lower incidence of new-onset 
AF.18,19 However, several studies have reported 
an increased risk of AF among athletes20,21 and 
participants with an increased physical activity level 
compared to the controls.22

6. Exercise Training for AF: Inter-
vention Studies

Recent clinical trials demonstrated that weight 
reduction, in the context of a comprehensive risk 
factor modification, emerged as a novel rhythm 

control therapy in AF patients.23-27 In a single 
center study, Abed et al. randomized 150 patients 
into weight management ( intervention) and 
lifestyle advice (control) and followed them for 15 
months.23 The weight management consisted of a 
prescribed exercise routine and a low-calorie diet. 
They found a significant improvement in the AF 
burden and AF symptoms, as well as a reduction 
in the interventricular septal thickness and LA area 
in the weight management group. Pathak et al. 
investigated the impact of risk factor modification 
and weight reduction for a long-term (5 years) AF 
management.26 They found that the AF burden and 
symptoms improved in proportion to the degree of 
weight reduction. Interestingly, a fluctuation in the 
body weight partially offset the benefits of weight 
loss. Pathak et al. further reported the effect of 
weight reduction on the AF burden in post-ablation 
patients24 and revealed an inverse relationship 
between trained cardiorespiratory fitness and the AF 
burden.25 These weight reduction interventions may 
reduce the AF burden in obese patients, leading to a 
reduced risk for ischemic strokes.28 

7. Conclusions
Obesity carries an increased risk of strokes 

and AF. Although few studies have clarified the 
direct effect of weight loss on the risk of strokes, 
recent intervention with risk factor modification 
has shown a significant benefit on the AF burden 
(Figure). Weight loss emerged as a novel rhythm 
control strategy as well as an antithrombotic therapy. 
Further study is needed to examine the appropriate 
weight loss and fitness target.
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ObesityObesity

AFAFStrokesStrokes

Weight reduction

Effect of weight reduction

•Reverse remodeling of the atrium
•Blood pressure↓
•Diabetes ↓
•Inflammation ↓
•Autonomic balance
•Sleep apnea ↓

Effect of weight reduction

•Reverse remodeling of the atrium
•Blood pressure↓
•Diabetes ↓
•Inflammation ↓
•Autonomic balance
•Sleep apnea ↓

Weight reduction?

Relationship between obesity, AF, and strokes.
Few studies have clarified the direct effect of weight loss on the risk of strokes, but recent clinical trials with weight loss and risk factor modification have 
reduced the AF burden. AF: atrial fibrillation. 
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Introduction
Patients with persistent flow into the left atrial 

appendage (LAA) have a greater likelihood of left 
atrial thrombus. It has been recommended that the 
LAA be excluded or excised in patients undergoing 
surgical treatment for Atrial fibrillation (AF) or mitral 
valve surgery in an effort to decrease the future risk 
of thromboembolism1.

The classical surgical methods to isolate blood 
flow to the LAA include (1)suture ligation, (2)excision 
and suture closure, and (3)stapling exclusion with 
or without excision. However, a variety of surgical 
techniques have been reported with various degrees 
of efficacy, including some incomplete results2.

On the other hand, recently some surgical LAA 
exclusion devices have been developed and one of 
them is commercially available. In this article new 
technology of surgical LAA exclusion devices are 
introduced.

AtriClipTM LAA Exclusion System
1. Design of the Device

The AtriClipTM LAA Exclusion System (AtriCure 
Inc., West Chester, OH, USA) is a device placed 
epicardially at the base of the LAA permanently 
occluding it from the circulating blood in the left 
atrium3-8. This device was developed for epicardial 
LAA exclusion on a beating or arrested heart.

It consists of an implantable clip (the Gillinov-
CosgroveTM LAA Clip) for open occlusion of the 
heart’s LAA and a disposable Clip applier.

The current clip model is in the third genera-
tion. The skeleton of this device is composed of 2 
parallel, straight, rigid titanium tubes with elastic 
nitinol springs arranged at a 90-degree angle at both 
ends of the tubes. The 2 straight tubes are covered 
with urethane elastomer. The whole skeleton is 
covered with a knit-braided polyester sheath5. (Fig. 
1A)

The clips are custom fitted to LAA anatomy and 
are available in four sizes, including 35mm, 40mm, 

2. Mechanical Isolation of LAA
Consistent/atraumatic force is equalized over 

tissue variations and tribeculation of the LAA. Parallel 
titanium crossbars apply adequate pressure without 
crushing or damaging tissue. Low-profile design 
allows for precise placement at the base of the LAA.

Surgical Left A
trial A

ppendage Exclusion D
evices

45mm and 50mm. A disposable selection guide is 
used to choose the clip sizes.

For the initial trial, a reusable deployment tool 
was used. For market introduction, the deployment 
tool has since been redesigned and is a complete 
disposable set with the clip preloaded within. (Fig. 
1B)

There are several currently approved tools6,7. 
Some of them are designed for open sternotomy, 
and the others are used for thoracoscopic approach. 
All are smaller and more flexible, and have a lower 
profile than the prior generation. 

Figure 1A. Skeleton of the Atrial exclusion device (third generation).5

A, Two parallel, straight, rigid titanium tubes with elastic nitinol springs 
and a 90-degree angle at both ends of the tubes. B, The 2 straight tubes are 
covered with urethane elastomer. C, The whole skeleton is covered with a 
knit-braided polyester sheath.

Figure 1B. LAA clip occlusion device.10
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Non-piercing application greatly reduces the 
risk of tearing and bleeding. Woven polyester fabric 
covering (used extensively in cardiac implants), 
promotes tissue ingrowth and achieves complete 
encapsulation in 180 days from implant, without 
risking erosion of adjacent structures5,11.

3. Clinical  Results
The clinical use of this LAA clip system began in 

September 2007 in Europa9. In USA, it was approved 
by the FDA in June 2010.

Figure 3. Representative microscopic images of the LAA in 90-day study5. 
A, Thick fibrous tissue is shown underneath the Atrial exclusion device. 
(magnification X 16). B, The fibrous tissue is smoothly covered with a new 
endothelial layer (black arrows) (magnification X 100).

Figure 1C. Measuring the LAA and Placing the Clip.7,8 
(1) The LAA size is assessed with the selection guide. (2) Orient the Clip 
applier with pre-loaded Clip at the tip of LAA with the loops at the ends of 
the Clip pointed away from the LAA. (3) Gently position the Clip at the base 
of the LAA. The activation lever or plunger is released to allow the Clip to 
close. (4) The suture is cut and the deployment loop is carefully removed 
from the LAA.

Figure 2A. Multiple views to the heart in 3-dimensional volume showing clip 
placement technique preoperatively (A–C) and postoperatively (D–F).9 

Figure 2B. Computed tomography (CT) before and at 3-year follow-up after 
clip implantation10. 
Exemplary CT before clip placement (A and C) and after clip implantation 
depicting the clip in stable position and fully excluding the left atrial 
appendage at a 3-year follow-up (B and D).

Surgical Left A
trial A
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The clip positioning and deployment is shown 
in Fig. 1C7,8. Before this deployment, the clip can be 
opened and repositioned as needed. 

After the clip implantation, the LAA was 
completely occluded, and the clip appeared to 
remain stable9 (Fig. 2A).

In a 3-year follow-up after surgery, LAA clips 
were found to be stable, showing no secondary 
dislocation10. (Fig. 2B)

In preclinical and clinical studies, the AtriClip 
device securely sealed the LAA orifice resulting in a 
smooth endothelial tissue surface within 90 days5,9,11. 
(Fig 3)



There have been several clinical reports 
including a multicenter trial and mid-term results.

i) Multicenter Trial12

The Exclusion of Left Atrial Appendage with 
AtriClip Exclusion Device in Patients Undergoing 
Concomitant Cardiac Surgery (EXCLUDE) clinical 
trial was planned as a nonrandomized, prospective 
multicenter trial designed to assess the safety and 
efficacy of this system in 7 US centers.

A total of 71 patients undergoing cardiac 
surgery were enrolled. The mean age of patients was 
73.3 years, and 67.6% were male. In this study, a large 
first-generation deployment tool was used. After 
median sternotomy, device insertion was performed 
at any point during the operation. Intraoperatively, 
67 of 70 patients (95.7%) had successful exclusion of 
their appendage as assessed by postoperative TEE. 
There was no serious complication (damage to the 
appendage, circumflex artery, or pulmonary artery, 
bleeding from the appendage, additional repair 
sutures, device migration, etc.) in the operation.

At 3-month follow-up, 60 of 61 patients (98.3%) 
showed evidence of complete exclusion of their LAA 
(with CTA in 56 and TEE in 5). At 12-month follow-up, 
2 (3.1%) of the available 64 patients had sustained 
a neurologic event. (Both of these were attributed 
by the source reports to hypertensive strokes, but a 
cardioembolic source cannot be ruled out entirely.) 
There were no adverse events related to the AtriClip 
device or LAA closure.

On the basis of these findings, the AtriClip 
device demonstrates the safety and efficacy of LAA 
occlusion in the short-term and has been approved 
for use in patients to exclude the LAA during 
concomitant cardiac surgery.

ii) Mid-term Results10

The mid-term results were reported in 40 
patients with AF undergoing LAA occlusion using 
these clips concomitant with open heart surgery. 
Early mortality was 10% due to non-device-related 
reasons, and thus 36 patients were included in the 
follow-up consisting of 1285 patient-days and mean 
duration of 3.5 ± 0.5 years. On CT, clips were found 
to be stable, showing no secondary dislocation 36 
months after surgery. No intracardial thrombi were 
seen, none of the LAA was reperfused and in regard 
to LAA stump, none of the patients demonstrated a 
residual neck >1 cm. Apart from one unrelated TIA 
that occurred 2 years after surgery in a patient with 
carotid plaque, no other strokes and/or neurological 
events demonstrated in any of the studied patients 
during follow-up.

4. Electrical Isolation of LAA
In  addition to mechanical isolation of LAA to 

prevent stroke, there has been several reports about 
electrical isolation of LAA.

Starck et al. excluded LAA using AtriClip 
concomitant with OPCAB in 10 patients with 
paroxysmal AF13. After the clip placement, the LAA 
stimulation and pacing manoeuvers demonstrated 
complete electrical isolation of the LAA in all cases.

Benussi  et  a l .  reported the appendage 
exclusion with AtriClip as a solo treatment for focal 
atrial tachycardia from the distal portion of LAA14. 
Immediately after thoracoscopic LAA exclusion, 
the arrhythmia interrupted and 24-hour Holter 
monitoring performed at 1, 3, and 6 months showed 
stable sinus rhythm with a mean heart rate of 70 
bpm and without a single premature beat.

Other Surgical LAA Closure De-
vices
1. Tigar PawTM system

This system consists of a delivery tool and an 
implantable fastener which is designed around the 
concept of interrupted, mattress sutures.(Fig. 4A) 
Some animal studies showed good results15, and it 
got FDA approvalin April 2013. But 51 adverse events 
(tissue tearing on left atrial wall and bleeding) were 
reported, and class 1 device recall was made in April 
201516.

2. The Cardioblate ClosureTM System
The Cardioblate ClosureTM system (Medtronic 

Inc., Minneapolis, MN, USA) consists of a handheld 
thoracoscopic delivery system designed to safely and 
permanently occlude the LAA, and an expandable 
silicone band (0.225 inch). (Fig. 4B)

Figure 4A. The TigerPaw device for external exclusion of the left atrial 
appendage.15

Figure 4B. The delivery device and occlusive band17. The delivery device is 
shown with the preloaded, polyester fabric–covered silicone band. The inset 
shows a close-up view of the occlusion band after release from the delivery 
device.
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Good results in the animal study were reported 
in 201017, but clinical usage has not been reported 
yet.

Conclusion
AtriClip device is the only device currently 

approved for surgical LAA closure.  The safety and 
efficacy of LAA occlusion in the mid-term has been 
reported. Further studies are necessary to establish 
LAA occlusion as a true and viable therapy strategy 
for stroke prevention.
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A view of registrants for 2016 International Forum of Ventricular 
Arrhythmia, on-site registration booth and badge collection for attendees at 
the Westin Taipei

Panel discussion during scientific session at the Westin Taipei Live demonstration at Taipei Veterans General Hospital

Report for
2016 International Forum of

Ventricular Arrhyhtmia
Course Directors: Peng Sheng Chen, M.D.1; Shih-Ann Chen, M.D.2;

Paolo Della Bella, M.D.3; Francis E. Marchlinski, M.D.4

Report prepared by Jonan Liao, M.D.2 ; Janie Liu, M.D.2

Indiana University of Medicine, U.S.A.1; Taipei Veterans General Hospital, Taiwan2;
San Raffaele Scientific Institute, Italy3; University of Pennsylvania, U.S.A.4

The 2nd International Forum of Ventricular 
Arrhythmia was held on 11th to 13th March 2016 in 
Taipei, Taiwan. Live demonstration was performed 
at Taipei Veterans General Hospital on March 11th 
followed by scientific sessions at the Westin Taipei 
Hotel from 12th to 13th March. All the delegates 
from America, Europe and Asia dedicated their 
past experiences and academic knowledge to 
embrace topics among ventricular arrhythmias 
and made the event successful.

The live demonstration is undoubtedly one 
of the highlights during these events. Almost all 
kinds of ventricular arrhythmia ablation were 
demonstrated, including idiopathic ventricular 
tachycardia, Brugada syndrome, arrhythmogenic 
right ventricular cardiomyopathy and ischemic 
cardiomyopathy. With the utilization of several 
different strategies, such as substrate modification, 
entrainment, pace mapping, or epicardial ablation, 
successful ablation was achieved. 

Aside from the live demonstration, there 
were several sessions going on during the three 
days, such as basic science, catheter ablation, 
new treatment strategies, device therapy and 
joint symposiums. Emerging topics, such as 
significance of biomarkers, the role of nuclear 
and non-nuclear cardiac imaging, and the use of 

microvolt T-wave alternans, were presented. Also, 
the topics of experiences in wearable cardioverter-
defibrillator and the role of PET in inflammation 
induced arrhythmogenesis as well as the advanced 
investigation of ventricular arrhythmias in chronic 
kidney disease were brought up. Moreover, there 
were some topics in Joint symposiums about 
device implantation, substrate ablation and 
management of electrical storms being discussed 
as well as the topic of anticoagulants amongst 
Asian population. Additionally, the 3D mapping 
system demonstrated by Boston Scientific has 
marked a milestone for future mapping systems 
in the field of cardiac electrophysiology. Overall, 
every aspect of ventricular arrhythmia has been 
arranged during this forum and audience was keen 
on academic discussion. 



The president’s dinner was hosted by the 
Taiwan Heart Rhythm Society on 12th March at 
the Panorama Ballroom of Taipei Marriott Hotel. 
The dinner party started with a social gathering 
in a multi-functional conference room circled by 
a 360 degrees dazzling and stunning night view 
of Taipei City and refined dinning was served as 
well. During the party, the renowned Taiwanese 
musical group, Ju Percussion Group, vibrated the 
whole space with three magnificent songs played 
with traditional lute instruments. The Group was 
established by percussionist Ju Tzong-Ching since 
1986 and has performed not only domestically but 
also internationally with integration of East and 
West music, mixture of traditional and modern 
music. During the performance of the 3rd piece, 

those performers invited guests to go on stage 
to play the different musical instruments which 
created a sizzling and fun atmosphere. The other 
part of the party was to award the outstanding 
research work of junior physicians in the field of 
cardiac arrhythmology. By the end of the dinner, 
karaoke took place with songs sung in different 
languages, reflecting the diversity of nationalities 
amongst the guests. 

The whole event was a wonderful experience 
because of the remarkable professionals from all 
over the world coming to Taiwan for exchanging 
academic perspective and commitment in heart 
rhythm disorders. We hope the International 
Forum of Ventricular Arrhythmia continues to 
strengthen and look forward to the next meeting 
in the future.

A view of President Dinner, musical performance by the Ju’s Percussion 
Group at Panorama Ballroom of Taipei Marriott Hotel

Guests invited on stage by the Ju’s Percussion Group at the president’s 
dinner

A view of International Forum of Ventricular Arrhythmia, live demonstration 
during the scientific session at the Westin Taipei

Scientific session with panel discussion at the Westin Taipei
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EP World:
Introduction for Nippon Medical School 

Takashi Nitta, M.D., Ph.D.1; Wataru Shimizu, M.D., Ph.D.2 
Professor and Chairman of Cardiovascular Surgery, Graduate School of Medicine, Nippon Medical School1;

Professor and Chairman of Department Cardiovascular Medicine, Graduate School of Medicine, Nippon Medical School2

Introduction
Nippon Medical School, which was founded 

in 1867 as the “Saisei Gakusha” is the oldest 
private medical school in Japan with a history of 
more than 130 years. In this APHRS News, two 
cardiology departments in Nippon Medical School;  
the Department of Cardiovascular Medicine and 
the Department of Cardiovascular Surgery will be 
introduced. 

Department of Cardiovascular 
Medicine

The Department of Cardiovascular Medicine 
(prior the 1st Department of 
Internal Medicine) has been 
developed more than 100 years 
ago at the Nippon Medical School 
in Tokyo. Our department consists 
of 8 cardiac expert institutional 
groups including arrhythmia, 
ischemic heart disease, heart 
fai lure, large vessel disease, 
peripheral  vascular disease, 
c a r d i a c  e c h o c a r d i o g ra p h y, 
cardiac rehabilitation, cardiac 
care unit (CCU), where more 
than 50 cardiology staffs are 
working. Each group collaborates 
with  each other  for  c l in ica l 
research, education as well as 
clinical patient care.  Especially, 
arrhythmia  team composed 
of 7 staffs and 4 post graduate 
students, is one of the oldest 
arrhythmia institutional group 
in Japan, and has long been 
leading clinical and basic research 
in the field of arrhythmia for 
more than 50 years. Professor 
Wataru Shimizu, an authority of 
inherited cardiac arrhythmias 

such as long QT syndrome, Brugada syndrome and 
early repolarization syndrome, has supervised the 
department of cardiovascular medicine since 2013.  
He is a member of HRS/EHRA/APHRS expert team 
for the diagnosis and management of patients with 
inherited primary arrhythmia syndromes. Patients 
with inherited arrhythmia syndromes are referred 
to our hospital from all over Japan for the diagnosis 
and optimal treatment. Our arrhythmia team also 
occupies an important position as a high volume 
center for catheter ablation and device implantation 
in Tokyo metropolitan area. More than 400 cases of 
catheter ablation and 100 case of tachycardia device 
implantations were performed in 2015 (Figure 1A, 
1B).  Two third of catheter ablation are conducted 

Figure 1B. Catheter ablation of atrial fibrillation.

Figure 1A. Four hundred cases of catheter ablation in 2015.
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for atrial fibrillation, which morbidity and prevalence 
has been increasing year by year according to aging 
society in Japan. 

One of the most noteworthy feature of 
our arrhythmia team is a collaboration with 
special team for arrhythmia surgery supervised 
by Professor Takashi Nitta. Cardiac arrhythmia 
surgery for ventricular tachyarrhythmia (VT) by 
using intra-operative EP study with 3-dimmensional 
electro-anatomical mapping system is effective 
for eliminating VT (Figure 2B). However, general 
anesthesia might occasionally reduce the VT 
induction, which makes the identification of the 
VT focus difficult. In such a case, pre-operative 
arrhythmia mapping by our arrhythmia team plays an 
important role in order to identify the VT focus and/
or its reentrant circuit. Such a close collaboration 
between our arrhythmia team in the Department 
of Cardiovascular Medicine and the Department of 
Cardiovascular Surgery can cure patients with serious 
life-threatening VT with highly successful rate.

Department of Cardiovascular 
Surgery

The Department of Cardiovascular Surgery 
at Nippon Medical School is one of the oldest 
departments in Japan, having performed cardiac 
surgery for more than 50 years, particularly famous 
for engaging in arrhythmia surgery from the predawn 
era of this challenging and exciting territory. We 
performed our first surgical treatment for Wolff-
Parkinson-White syndrome in 1970, two years after 
the world’s first successful case of surgical division 
an accessory pathway, performed by Dr. Sealy in 
Duke University. It was 1989 when the first surgical 
procedure for AF, the LA Isolation, was performed in 
Japan in our institute, followed by the first modified 
Maze procedure in mitral valve patient in October 
1991. Until now, approximately 550 cases have 
undergone AF surgery in our institute. We have 
adopted Box-lesion or U-lesion set differently based 
on the LA size or other parameters of each patient 
in order to restore a more atrial transport function. 
Intraoperative mapping study using a 512-channel 
three-dimensional mapping system has provided us 
a direct information of the atrial activation during 
AF to determine the optimal lesion set in each 
patient. More recently, active ganglionated plexi 
were mapped and ablated combined with the Maze 
procedure to pursue complete elimination of AF. 

Surgery for VT is another characteristic therapy 
in our department. Patients with VT refractory to or 
inadequate for endocardial or epicardial catheter 
ablation have been referred from various cardiac 
centers all around Japan for definitive surgical 
procedure to eradicate VT. Some patients had been 
in VT storm with frequent ICD shocks, necessitating 
an urgent surgery. Intraoperative electro-anatomical 
mapping supported by EP special ists  in  the 
Department of Cardiovascular Medicine allowed us 
to perform accurate surgical cryoablation, resulting 
in excellent outcome even in those critical patients 
(Figure 2A, 2B). We are proud of having worked 
together with our exceptional EP specialists during 
the past 50 years. 

Figure 2A. Surgical Cryoablation of LV Summit VT. Intraoperative electro-
anatomical mapping determined the origin of VT at the LV summit, 
surrounded by LAD (#6), LCX (#11), and AIV. The patient was cured of 
incessant VT by epicardial and endocardial cryoablation. 
LAD, left anterior descending coronary artery; LCX, left circumflex coronary 
artery; LMT, left main trunk; AIV, anterior interventricular vein; PA, 
pulmonary artery; RV, right ventricle.

Figure 2B. Intra-operative 3D electro-anatomical mapping in the patients 
with drug and catheter ablation refractory VT.
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Figure 3. Professor Takashi Nitta (left) and Professor Wataru Shimizu (right) standing in the middle of the first line. Group picture of 
the departments of cardiovascular medicine and cardiovascular surgery.

Many exciting research projects have been 
in progress both as clinical trials and basic science. 
Intraoperative mapping of AF using the multi-
channel mapping system has been our continuing 
research project for 20 years to characterize the 
atrial activation during AF in patients with various 
underlying heart diseases. Exploration of the 
interaction of ganglionated plexi via the network 
is another interesting intraoperative study in AF 
patients. In collaboration with the Department 
of Physiology, our grad student has addressed an 
exciting project of differentiation and derivation of 
iPS cells to sinus node cells. 

Closing
You are cordially welcome to our Nippon 

Medical School, if you would like to experience our 
unique collaboration between EP specialists and 
cardiac surgeons that you have not seen in any other 
institutes around the world. 
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